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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a wire electric discharge machine 
that can improve a machining speed and machining accuracy and prevent a 
wire-like electrode from breaking. 

SOLUTION: A counter 7 counts the number of electric discharge pulses 
generated between a wire-like electrode 4 and a workpiece 5 every 
specified time. A comparison determination unit 9 computes the ratio 
Px/Ps (where Px is enumerated data and Ps is the number of pulses stored 
in a reference electric discharge pulse number memory 8). According to the 
ratio, a feed amount obtained by a feed pulse arithmetic unit 1 3 in a 
specified time is controlled. In addition, according to the ratio Px/Ps or the 
like, an electric discharge downtime control unit 16 controls a downtime 
controlled by a detection voltage generator 2. Furthermore, according to 
the ratio Px/Ps, a liquid amount control unit 1 7 controls a coolant amount. 
This stops surplus energy supply, improves the machining speed and 
machining accuracy, and prevents the wire-like electrode from breaking. 
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■er***6s frie v -< k te&nx^ t comzmws •< 
n^xwkntx LxtmMxz'n? w ^ifcrnflnxao 

fB1SLfcifcffikOJt^£3<tf>&^ak. K5S*93fflgk 

MfEm^ftis t t-*^ s mib v -v^mffii: waxmco 

irt& £ k zmsLt-r&V'f j rim3mT.m<r)®mmw:. 
imm2i v -i ^wmm t mmm t $ 

L-cjwanisrfr a v-r -vs^snxs^ 

iW&^fcg-^T 1ulBV>f -V»««fiii:SaiDX!feSrlniXjg 

ffleursgisia k xi&t. h mi v -f ^vmm t mjox^o 
t LxmimimfffifmE&m^mziiiji-t&^&tz 

& . mav ^ t mtm t cr>m\,zmw * 
fuxmm^&xLxMmmx^m v-i ^wmmxm.^ 
mmmmzto^x , SAUta^ wxR*j5rj&$iar 

V But B 1 ? -< -V^mffi k ttXi^Sr Joi&Bfcia o Tffi 

mzmzit&mm^mt. mmb%&tscn'vuxm.z&. 
fe-t&mmtm;wxmm^®t . vsmm^vuxm. 
¥r$&wm izmm r k izntzfam t meaewtfct vu 

#ak S £ k £#Sk -TS ^Sc«jDX«co$fJ 
[3t*JB4] v-f^m^k^nxfek 

**** 4> s HUlBV -f A-flWEK k mUJM k <7)Pa1tCK«^ < 

/I^l^&ALTS^flnlSrfi^ W ^iScflflDX^cD 
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v ^ThuIB'7 k nam* SriuXge&fciS o T ffl 

*H£i&s-e§^UM?ak . s^k ^^-^m^uxmuz 
m-&mmMwxmm^&b , mm&wxm 

x»ta<i#atclB«L^gicffik5ritS«-S¥ak. Kit 

Kjutrnzmmt &#±mmnmmB. tzmttivj* 
10 ttifit>, mzv4^ym&bm\HMb<omz®M>* 
rkicw^nat-^&^NV^msiEW^m^ak. 9 

SStc»oTfflM^»)^^?»^»l^ak. «^k=5rl>»cS 

^vuxmcs^B§raw^ffl^iBitt-«»**jsc«^v^mgi[ 
«^-<iiBii^ak , wew wx«aa«4Mi[*j|[#a 
^sBffark w#^is€k mt&mMm/vuxmdsm 
^mm^mzMmLtim.mb^itm-^&b . tut 

#jh«fia*«I»r**jh«rlSIitl»Saii: ^Wife^-f -V 
K«Jnx«^$ijffliga. 

[f»*«6] V^^««ffikMJDXit%k^fflM#il;$ 
-€'t':* i 4? N gyfBV -^^ft^ffi k MSnX?*! k ^OHi-S^'' x * 
^xmM5rSALT^*jDXSr« 3 V-f •Mk«fini«0 
fW«9SBfcfc^T, aALfc««^^»Sr]5rSi«iair 

v huI B-7 >f -V««S k fejDX^ * t DX6SS fcf p ^ otffi 

tmm^^m^&ib, m^b^hSiM/vvx^m 

itsic*a* 5 w^^far k nzmstmt mmms&fvv 
xmm^mzimLtzmmbcoitmz-»sbh^®b , 

^ak $r(ii.fev^-vsc«jox«co©jtaiga„ 

•itictf h , mrifiv >f k aamx«i k oiaifciMt' s- 

;px«se$:KA LTSciarax^fi o*74 - WfeWnxflko 

rktc«»«»t-^*«^VPX«aE«^s:#ak. # 
40 Kj^^^^THtrlBvw^^mffikteiDXfe^jnxg 

K^oTffl^iii$*i.#tt¥ak. wmtKhim 
im&m r k k iaia«*ft«^ \>^tM 

HufBJt*tc^ t-C^a]?gfi^tMM-r-l» J: d iz LtzmSM 

[ff*ii8 ] v^-v««ffiktejDx%k z-mmmz 

mt^^^^MMbmMxmb^hzWM^ 

50 juxm&z&A Lxacmtux^n ? -va«iDX«co 
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mm^miza^x , tkxvtiim^x^m^^ 

k 151 SE *WW wxREtt^Sfc: 

WKt. 

[M#JS9] V-f^RMktfcllllXfti: 
^xm3iE£&A LTScmflnX £4t d V >f -^BsmJnxil^ 

mt%^ ^x itfi e v 4 t aaraiateiniie 
mftmm^&t . iweiw^^«sfPBi4Mia»#« 20 

mm* 1 0 ] mi&m^mz* &tummz&^ 
x. &mmzfflm+&m%&8XtewiTm9§m<Q7 

[ft^Jiin v4*rv&tetm^y»k*im : &m 30 
cnvmmwxza \ ^x . wm> wx iz x s «ttni«j<o flax 

»aX«<08Hj#§SgS. 

[ft*JS 1 2 ] v -r -vjsm^k «6niftfc ^ffl^tt 
s**3&*^>, m^A^mmtmnxmtcomiztm 

ffmm^mza^x. w&swxizx&miuo&inttij: 40 
mzm^sK ^xmmi^±^mimm^hisc.mw±mmm 

im%m l 3 ] y^tfiMktHnilfci: £ffl*«£Ki 
m&vA^vmmkmaXMtvffilzim. 
sWxnMZikXLXim)iaX.Zfto 7A ^St^&PXffil 
<offl»§KB£*j v >T . J; * TOaxDo Jnx 

m&&\A\ mm&'vvx\,z£hm®iM<nt\HL 50 
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4(ca-p'< wm$. ikALtzimjvuxmzivifc&Tffiz 
^xftbti&zk&mkk-r&ffi&mi mmi 3 is 

[3ff$£ l 5 ] mmM'VUXizl: tmnx^mn 

m»k±, &a vtittmsvuxnzizmjmm 
ztt,zm<frwm.Ltzm.k . ^tbjztbx&wzmmmki.z 
&j^x<ffbti&zt£mik-t&n?mi imh 

[0001] 
[0002] 

Hi8tt^*cov^-V1RttJnx«iO$iJ^ 
ftJDXS: fr otztb. 74 VtiMM 4 k aomx* 5 Sola 

m^nxm^Lx^. ^ta«£E^±ss2t±v>f^ 
*««4 k msnxiii 5 iawiBn»A t tfc«iTBe*»s*»**aj 
•r § itAK: y -r -v««S4 k atmixtt 5 miz; vuxms. 

St. ziyTy*mfrt>%h®$&. u%L , &mx'ffi&LLx 

[0003] ffl«7*5 x 3 tiV-f ^r=K«fi4 (ifi«t-i> 
iHt 2 <7)-*<^BH= mmsiLt v > |> . i /sadn 

x^ 5 tiscmv vuxm^mw. i &t/^ai«iE^±gs 2 

-v««ffi4 k ifc&Dx^ 5 miziz, wM^vux^mm 1 
a^ffimE^ss 2 frh$&£thivi<xm£tfQM 

[ooo4] tmmmMmmm e uwrnum stu^ 

ntcfriz®.um^w+Mmxtcr>s wxytisms&z 
mmw±t im vxm>o > wxmnm&nvmm&izm 
^•thtz^co^-m'(mmm^2 2^mix. m»ws.m. 

^S2 3<0ffi^kitKL«E«^«r#S. ZLXZco 

msmmzmn\ ^xm 0 > vi-xmmm 2 a \m 0 >w 

ai 2tc£ti*-r-&. jMo^vux^s^si 2ii;ww 
x^ijj; oinxro^Afct^-sTxw. ym^mm 

^xm^-ffflmmwi 0. Yttt-^*j»sKi itc 

[0 00 5] i-f. Hua!Oj;3(cte!lDX%5kV-f^« 
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jj^^vux^t^a 1 «=;Jfcm;\-;PX&AfI#£i* 0 . m 

tt*M 9 )V £ < 0 m LMf LJjfcHflDXSrfx 3 . 
[0 0 0 6] i<Oj:5ft:L'C«anX!Hi5*»4>iSc»"C/^ 

«oE<7)^: # S >f 3r#««i 4 S.Z/1ife&DX^i 5 co^ffio 

k<?)# < aqt-rs T&BX-W& \*xw&t s . 

[0007] Hi 9(2. HI 3 fcSrf^-r 

«**atc i ai jnxigjE t traxmsEs. 

IfflMtfttfttSS *)-+&zbHz 
-€-<7)^tcJPX»^(i«^-LTjDXmJEi>«<^ 
LfctfoTiSOaSflHM**^**. UtoSESBSt 

tevA ^wmmt munmt<mv±izmm lt raffia* 
wmmx'it n - ^an*» & -so^rax(±Egsrct?-- 

[00 08] 

<n£ 3 fcttifJjWaftfcWETI'T 3 fcittg 0 <7)IEi8£ tc^ 

JnX^^(S]±<7)SSt-Ji5i hZt ifiX # -bfr-ytz . £ £ 
jDX^^#tc n — t-*p=5r t'T'JSBrlS L« < » 
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~*-*WH!yi$: if it Jd-T h -Smith o !t . £ O 

J: 3 %mmzfm-tz> z t $r ewt-rs i><r>xhz, . 

[0009] 

[HS^^-rs^A^s] »7-f ^^m^tsdjnx^ 

k*ffl^»$-a^r*»^>. mils'? -Y-V*«flifc«Jia:!H> 
iKOlStSScm^VPxmaSSraAtTJScS&DXSrflo -74 

•v^mjDX«cD$(jffli^atcijv^. 

t t« a * we*7 -f ir^m® fc »jnxft<7)ffl^»sg^ 

[0010] ±fc. »*^2fc:ffi*>45MB{i» It^l 

But NVu^^g^i^Hiai^g^^j&tt t m9im 
mimJwxmmttttmmm^mzMmLtzmmizj; -> 
xznitmz&tb&^&zmffz. 

30 [ooii] it*3S3 , 11^14 iz&h&miii, 

^tmmtmujimt&mitzticmJvuxmffi.iikA lx 
i&mnjiZfto r 74 j rfitm)}\iT.mmmmmz&^x. 

snio:«jSrjiixe»fcia-5 Tffl*f^i6§ 

[0012] 1**315 fc:fli*>456Wi, I**il3 , 4 

flu? s «bjo ± a tc . Nvpxmgs«^(ca-?' 
^xfitM{*±&fflZMm-t&mtz iizt><7)X'hz. 
50 [0013] ib^ji 6 tcffi*> 4 %bj« . mm 3 icffiio 
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»2rii»jp-r-i. msstmgiWiZffiz- t>mtz i> ox- 

»ft£*llttMIH- £ttHfflim£4l*. fcJBfcU: few 
[0014] IK&H8 . 9 (CffbMfflii. iff&B 3 , 

4 tffi* tame . fm^mz&jrt& snw&^wje 

-fhXo (efeLTt fetf>T*4 . 
[0015]ifc, f**JHl 1 — 1 5t«t>S^BJfc:t3 

mx^awx. ifc^^.s.^Bj(i; x tux/vuxnz 
i. h miaLm^taxMizm^ ^x mzv a ■y^ms t m 

mt u mmi 2\,z&*>z,wm±. n&vvxtzxt 
muxw&toj^i,zm^^xi^{*±mwiz®mi-&-B. 

fc£8f«fc-*-S. ^LT. It^Sl 4tCttb*»JItt. 
ItrfEfe*^ (c J: 5 teOPXtlOjDl* < fflflj 
ft. SAU/tiStm^Vl^x|8cSrM®^rarktfHgct^fh 

[0 0 16] 

*TLT, As »ftt Ax aw<olni*«ff*xh^«^, & 

Ps *w = As *t*g 

Px * w = Ax * t * g ( 1 ) 

Ps/As=Px/Ax=t*g/w (2) 

k$:6. 

[0017] tttttfliiiftswlKJP. Psmf 
Px {i^^^'ixoa5^{;l3V^T#{4B#p^Ttc^t-|»Sc 

vm^r. wttftn/^^iaft^o^jitut, as 
\m&'vi'X®LP s xmux'*h%m. a x fiist!^ 

StS^/t^RPs RVPx &m&B#fST Sax 

m.izitMt&mz7*Lx^&. 

1 0 0 1 8 ] ®mt WHb&fiSrl*£ k £^#k LTJDX 
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Ps/Px = As/Ax (3) 

zktfX'ZtumjLmmgii-feiztc&zt zim-t 

5. 

[0019] *ffl[«fl8ITafc"5W»PBWI*A8 (*K£ 
A7J^&S^k&&I&^9&gSPDa>£>&5S£J; 0 

10 As=SPD*T (4) 

<3):*k (4) *6»6»»*Ax«»^iJ:9»4. 

Ax =SPD*T* (Px/Ps ) (5)- 

XfE ( 5 ) z«4. R5£5S'5a«SPDj&*£3E3 
*U SPD* (Px./P s) crM*)&3Uz-t&Z.bt:M 
We*-*. 04ii1StWl£^»j4A, IHlliSJWW^ftP 
k LX ( 3 ) . %XS ( 5 ) 5C<0M^S:*LTV^. 
k^Sx^/l^RPs kS^kSr-Sl^MOiUgSP 

-tiJUffiierHTSfcO^ttC^^RPx £H-Rf &<r 
20 k J: ^TfliAx - k #T"# 5 . Z<D® 

»4Ax«, ( 1 ) 3tfrt>. 
Ax= ( Px*w) / ( t * g ) 

^s6*Px« JtJ6* LtzmcojjaJLM.X'h h . A xti^ 
C0JPX*2: MSDX^tfO W k SnXSiB k W«T'I^ L7tfe 

k i k ti> P x col&Ms WX {,zi.">X JnX S ix ?t S 
fi{tV-f^«ffi2:^»$^-S.-kk^4. -T&i^, 
( 5) 3*«, SijSk^SifcS^^XStPskmffif^RBT 
30 ^fcO<OJW^Xft<OtHR«P»&»^, fti&VUMz 

[0020] HR«t, #»*A kSScm^V^RP kO 

BWMi. ainx^cow®, WiDX%co«Jlt , inx»ig 
s^tiz^^xmt-ti>. man. manm^mmtt 

Ptf5MflM405 (a) fcS^idfc**. 05 (a) <T) 

mk<m.% « a, ( 2 ) ( t * g /w> tffii-rs 

t k g— 5£k UTV^ifcft, M# «{i ( 2 ) 3*0 
40 ( 1/w) £*LTV*4. H5 (a) fcfcvvt, 8WW 

jDX*w36>*/jNSuc:k^«i*LTV^. ®®w 
ceyHtfyj xmx *) hffliMJLtfUzK^z. k k-Sc 

[0021 U, flDX?Si|gg£-JtkU HttWOj* 
JpxifSoT'^n: t $r ^{fc $ -frfc*^ , f^»* a k ifcttflnx 
^<;^®tPkWW^{ill5 (b) iz^-f X o \,ztch. Z. 
<r>i%& ( 2 ) 5^{c*>{t4 g k j&Sr^T, 05 
50 (b) Offlj«<7)tt§i8li. «iDX^c7)«St 5r^LTVi 



[0 0 2 2] 05 (c) (£, JnX»ilIg£-5g 

fcU JW/t/kXR P 4: &®M.A b <7)it (P/A) i:. 
feOnX^O^/ft fc<DB3fiil£*-r ( 2 ) 5$#»^ 
t= (w/g) * (P/A) 

%<r>T\ 15 (c) <vmm<r>W.% r\i. (w/g) b% 
u^t. jDXSMIgS— feb LX^&(DT\ WMco 
m%rii. Scm^V^l^ftTtOOjDXiwSr^LT^ 
&. H5 (c) Cfiwc, T/PSOfl^r ® 
^wccoflg^ r^v^v^oitli. ftftskx 13% 
fe£ 9 OSDXfiwj^ TA-$fi;*:#<, ifggwcT'ii/jN 

«iDX*>*L^-r< . ®sgwc(istmjnx#bt< fc 

[0023] JtiCLfcJ: 5 fc. ^»*A fcJMK> 
Pfc^P^Ji. MflnX^Oftlf, »Xftco«J¥t. Jp* 
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1 0 

*Xjf^g&^::J:oT^M-&*:tf>, (5) iCfcag-^V* 
T7^f -^«mSi^»4 Ax£ S (C S o T li , 

SPD ( = As/T) iOWfliSrWx&afrCtK. IP 
*>, «^COWS<OSJDX^-OV>-C. SJDX^jOWi: 

raT^o^stm^vt-xsitP/T (=p s > t^-msf® 
nvux st p t a t <vit . 

10 at = P/A (6) 

f/^XSPs ( = /c*SPD) Zl$i)sbZ>ZbtfX'% 
-5. 

[0 0 24] 
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/C 2 1 1 




■ ■ ■ ■ 


K 2 1 j 




/C 2 1 N 


fffi2 


K 2 2 1 


K 2 2 2 
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/C 2W j 




/C 2MN 
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/C 3 1 1 


«312 




K 3 1 j 




/C 3 1 N 




*321 


/C 3 2 2 




/C 32 j 




/C 32N 
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K 3 i 1 


/C3i2 




/C 3 i j 




K 3 i N 


















/C 3M 1 


/C 3M2 




/C 3M j 




/C 3MN 



«/^»Ps (=a:*SPD) »3W>£. *LT, St flW. WKACOjnX^JgfcWWBOjaXMa^i:^ 

zvt^tfmmnmjs. mimms.) ssnw*. [ o o 3 o ] <^tc. #±B#ii]^aHj«c^?i&BjTr&. 

[00283 &*5, jDX^fti: LTRigS*lfc«W**Jb. 20 08(4, ft±m&:&^*t&<nm&to5<mi& 

ilcr>mz&£t&timt>%^i) s . %<r)iLo%W&\,±. MbWMJM5 bvA J r^«ffi4ra^*5ftl>JPXSE. 

War Mill R£i«^Kfl fc«»2i:<0BK= x + i (4Ax St/Ax + i «aatCO*fl[^BIT*«:0<0 

sKJ*l£*fJfrf 4« 1 bWM2t,Zttm-$-h M/W^ft. V x , Vx + i fuW&ftM 

* 2 1 sfr&JtWEfl-Srif oWfiSfc J: oT . RjgKfftc** E, Vp ttfcftlSTWE* To n fil^VWXrn, T 

jef 4. mm l-^sMtnz off (i{*itu#ra. t» ( x > &trr w ( x + 1 > ia* 

KjeKWdk*Jt?*-£ fcTS*. £4 Ps . v s , Tw ( s > ii, HffilMBT^ OogJgi: 

ffiV$i&. 30 4. 

[00291 x. mmzwxmiLLXo t-timaJM px =t/ ( t w ( x > +t 0 n +t 0 f f > 

C0«@**±ffi«0*fc^=&L^^%^t>, WTCDJ: 3 3r# Px + l = T/ (Tw ( x + i ) + To n +To f f ) 

i^T'ArSrmSt-4^k* J t-#l.. ( 6 > Set=Sr*-J: d Ps -T/ (Tw ( s > +To n +To f f ) 

(c. Htrat*Jnx-f *t=sfiS|!arJk Vx =Vp *tw c x > / (Tw ( x ) +To n +T 

WVVXmfi^t V» d -I t . BP*> . fit^Vl'.X 1 #1*5 off) 

^0^jDX4w*</h$V^V^^tS:Slft-r-l>. Vx + t =Vp *Tw ( x + i ) / (Tw c x + i ) + 

Ktf'bz^k^5ztiz. mtmm^tnisr^iz&m^ to n +t 0 f f ) 

J^WxSW^&v^fc^d.Ii:, fiP*>. Btft'W'Xl Vs =Vp *Tw ( s ) / (Tw ( s ) +Ton +T 

O^iDXSw^^ H t V^a i t .Z off) 

<nzbfrt*. wmmji&mgitfbztL&tt'&Z'te/c&'b 40 §^>t. t 0 n «t w +t 0 f f b ix. wmo 

§<^0, iJWjnajWftL^fcSitStrWCJiAr**** Tw +To n +To f f &HW«?5ft:±l^iairC1t*»i 

<^4. lot. »cft«jDXLJ:d b^hWiWTM ±^^SS^4. 

Tw ( x ) +To f f =rx ( 7 ) 

Tw (x+i) +Toff=tx + i (8) 

Tw ( s ) +To f f =r s ( 9 ) 

Px =T/rx (10) 

Px + l =T/cx + i (11) 

Ps =T/ts (12) 

Vx =Vp *(rx —To f f )/tx =Vp * (1— To f f /rx ) - ( 1 3 ) 



(8) #12002-254250 
13 14 
Vx + i =Vp * (r x + i —To f f )/r x + i 

= V P *(l-ToFF/rxti) (14) 

Vs =Vp * (rs —To f f )/r s 

= V P * ( 1— To f f /r s ) (15) 



m(S), Im(X), Im(XH), JtlX & 0 

mSiSK Id (s) , Id (xj , Id (x + i j l±<%* 

Im (S) = Ip*ToN*Ps (16) 

Id (S) = I m (S) / ( t * g ) (17) 

Im(X)=I P *ToN*Px (18) 

Id (X) = Im (X) / (t*g) (19) 

Im C X + 1 ) = I P *ToN*Px+l (20) 

Id ( X + 1 ) = Im (X + l )/(t*g) (21) 

WB ( 5 ) *i:Jb*fc:J: D 

As /Ax = Ps /Px = I d (S) /Id (X) (22) 



As /Ax + i=Ps/Px+i=Id (S) /Id <x+i) (23) 

BP*>. ZC0(22)^ (23) * [00 3 2] «R^{±^4BII(C»La»^X* 

ne ( 5 ) ^s^vvcjnx&o-rsi: . *&B$raT& **rae«r«iTi*!niL*v^j: a ettwcftjh^ia (t 

tzK>co¥mnJMWi®mi>mm-&zkzm%Lx^ off) ^^^itmLt, 07 (a) towc 

[0 0 3 1 ] ZC0£„ H6Kov^TW^"r*. 136 JifcOOj»^XftPSiO, (11). (12)* 

( a ) ^ >y S/iBft S c . Wm £0^ Lfc & <DT*$> 5 . fufE ( 5 ) SCSo% JnX^ 

4. H6 ( b ) fcr-^V»TRWf-&. WMtefflffiMftO frX®.P s ^mthMm^VVXWPx + i **3&lrrSB# 

&vux&ptmnw±&fflvT*>&. y^yimmn 30 [0 033] 07 (a) opx + 1 >p s ^am 

tv>* . ^.5 -y^auEsc tx? vis h\ ip*>«im?fflc±B#raTw #m ttmmjm 

&4tvt:®t'm^mtf s iS(M<7>Zr>frvb Lxm$><mm mw±mmT 0 f f < s > *si9<oj;at=ii*-«nfj: 

^ixTScm^VPX^A^fiiPL, »ati*ihii*IHr*«ft v*. 09f£. 74 J r#W&tWMXMWKBmiiji 

'Htt & V ■? y co £o iM5|0T w t -terra 9. 09 (c ) ii07 (a) Hj3»t6BA<0« 

&<£9. m^Jfe«^<ao«afett*»4)*«t«Jft«K»ft £E«J^C. *WJE«JBT&4. X. 09 ( b) ti07 

LT. "7-f J rW^^tS^?^^ftS.lfSiIico^%-<501E (a) fc*j{t*Aj£«0«EE«gB-C. *3KB£SWH-.6ffir 

Hfc&S. iiiaili^i^jhBSIfflTo f f BfcSjg Oi&gr&S. -tUT. 09 ( a ) J207 ( a ) ic&ft 

LTi<0ids5*»O«aii:«:4<0S:|lI»L3t. 40 &*mi&mmLtib %<KA&<?>^m£&*7frt i>co? 

^DX^ffiffio-ejjX^icjDXffiW^'/h^v^ft^ssri; ^m9^h^t)^Xoiz. 09 (b) -msfcn 

#*+LJfc9* ^^M^^Dlil^KfT^aA 1 ' Eflto^lf***, 09 (a) T«^ir< &->T us; btf 

?F&*i>m&t> : f'tbizz §co#:±b#^to f f zm.mL w&thfc±*m*To f f < x + 1 > b-m 



rs--zrx+i =Toff tx + i ) -Toff (s) (24) 

.". Toff (x + i ) =rs-rx + i +Toff (s) (25) 

(11). ( 1 2 > SCi "5»^C*»4. 



To F F ( X + 1 ) = ( 1 /Ps - 1 /Px + 1 ) *T+To F F ( S ) 

(26) 



1 5 



xiitPs comet A&iz&ft&ttMsvux&Px + i <o 

[0034] JWCH7 ( b ) tCfeV^r^ftSS^/t^ft 
Ps £TE!£Cj*u «l"fcjRCWXlRPx j&*SG£f 4«* 
^jh«™»fcovvCKW*-£. 07 (a) fcMKlc 
IMttSWOfciWIBr* MMIiClW/t/^IRPa^ 
muXW±VmZ k0(10). ( 1 2 ) Atf ( 1 
3). ( 1 5 ) **»fe-til-e*W5^57S:S!l4 XolZb 

x#0 10(b) coX dtztotett. L*>U fflSfiOfflt* 



(9) #112 0 0 2-2 54 2 50 

1 6 

* -y y£rt-*-**:Rffiri*iaT 

[oo3 5] ep*>. ab' bc'^maM&^mt< 
•?hztfrt>mw?&i*±ftfsiZTo f f ( x > t-rtt 

If ( 1 3 ) . ( 1 5 ) sU: 9»G«Sr»6. 



Vp * (rx -To ff tx) )/rx =Vp * 



(10) 



.'. To F F ( X ) =To F F 

( 1 2 ) 3U: 0aM-t*UfiJC*S#4. 

To F F ( X ) =To F F ( S ) * 

w-h. mmw±mffiTo f f ( s > tcasnst 

CttikBSIfflTo f f ( x ) £3Se*-* i tlZX 
I43ti£$it&. ^oJ:d(c (26) A; (2 9) ^(c* 

^Kmrnvmizm-i^x , wx^K-^igA?: 
wi. § x o izim>w±mm*®m-th . 

[00 36]^i>, (26) (29) l£tZ&3^Xffim 

(c. mwwm. wm. vA^-immcoWiz-^wx^ 

$0bX3S\'-tfZKi:mm>ZkifiT*l>. With 
a: K^SS! OjSJjES PDSrSt tTS* k 3r SO** W 
XtPs (=at*SPD) ZCDffl&Vl>X$lP 
sfcfflwr. (2 6) (2 9)^0)11^3. 

[0037] 01 oii, ^-^-^^mffik^iiii^iracom 

ffiftJgfcjStei-efc 0 . H 1 0 ( c ) 14E87 ( b ) fctJ 
i-t&B£.coW£.$tBX\ gMEWC&S. Xs Ell 
0 ( b ) (407 ( b ) (Cfc(fSCj£c7)fl;ffi£IJT\ #?& 
BJ^Sffl-rSffcOW?*)*. LT . Si 0 (a) li 
17 (b) \z&W ffl%V?zh%<r>c tenms. 

ffl&*7fcti>(DX'$>& . 

[0038] 3Dlffii§^3-^T-OSiM'3^ tl» 

jdlt tare**?^ uk < (*m«r«=jtii$iaTw a** 

S v>) . Uflfc^xftp x«^i^N7PxStP s 4 9 t>/h 

ZCDfilib. (29) ^T^^ft&ttjtBffiST 
off ( x ) Ji, a*(7)*±^To f f t s ) 4 0 

5 Z t *»4> . ^m?t^±B#p a 1Tw < & o 

<£ tmm%siTf*i<7)m&jvuz.®:P s immti zt* 

Ps ocQs /w 
Px ocQx /w 



( r s —To f f 

(27) 

( s ) *rx /v s 



( s ) ) As 



(28) 



(Ps/Px ) (29) 

85 fc:** . Itft/wxR P s tfiJttirtitlf, (29) 

20 ;£^tl&tti;BffgJTo f f < x ) tUfi^O, ffii<7) 
M^STo f f ( s ) HZjf&\iiX<&. 
[0039] WcM^VVXWLP xtfW&Vyx&P s 
Lht. (26) *<3«*£i^T, <*jt>«SIT 
off ( x + i ) £>*U deDttjkBtfgjT 

off ( x + i ) {4. S2£tf){*±BlffgJTo F f ( s ) J: 
D«<=Sr>5.. ttibn*!UTo f f c x + i ) aWKfrtof 

KhtezwmjvvxwiPyi + 1 i*'bz<%2>mzftm-t 

HTo f f t x + l ) i&<ttX\£ttt&VVZX.P 
30 x + i {4/Jn§ < ) . Zcoi. o tcLT, IWt/^XR 
p x*q£*> W*«P s (c-grT S X d tflcjheiBT 
off ( x ) jwwapsfiiifcfc&s. 
[0040] JM^'S^Rdgairtixtr. 

WV^fSLComUzf^ o H»«oaBth»*W»U. JdX 
fcioT^tSX^-y^Sr^tiJ-rS^cO^aJ^ (JPX 

«)" coast (a») *w«w*. -r*hio. mmtwiT 
xm%m$bz\ ^commzmiLxtkm&gfez 

[004 1 ] HI 1 s 01 2(4. tnOlttffifcfcflJSEMW 

mmmmth tz^mmx-h 5.^^011 



(30) 
(31) 



1 7 

Qx /FRx ocQs /FRs 
i - TwiiSW/'W/X 1 ffcfcfc 0 cox 5 -y Qs. 
Qx JilMI/'OW^RPs . Px T'm&Ztl&Xy 'vi? 

FRx ocFRs * (Px /Ps ) 
11^7 7 5^<0*KJ6 t T»E*£*!»H- 4 (cf fc & 

Jfc^NVPXlfcPx «DJt*«r*tfc*te$r& i d&PPflSW 

4. 

[0 0 4 2] (33) 5StcS^-CiB*FR£S£ 10 

3S"r4fc3fcoTli. ±SBU3t<0tra*t=. «*CD# 

9»*SPD£«tT^fc&4I^WXRPs ( = 
at*SPD) CO&l^VPXiScPsSrJEtvC 
(33 ) as*)****?}. 

[0043] JJLhiJlWLfe*fWB^)IS01t=«^^"t . gl 

(iPI— ^Sr-H-LTV»S. Slfcfcwc lteifctt^/PX 
^5;^ vPX5e*yjg E"C , ffi/i CO — te _LT t J> 4 il 3 / 

Vtf-«?*»&a:4BI». fi8Wase?3&»<5>«JiW4«iai«E 

«§j£-r 4 xwrnt- ? mwwm 1 o , yiwj^ - ? 
snogx 1 1 Rxsm 9 y vux Kwsm. 1 2 x -> x ®s 

$«£:h.4. 

[0044] 6 «±t£tfjm£E(c ±-ot |5nKtfftOTri&ft*5 

»5Cgi5n. td-*-{i±T^S>4ii«7'5^3(c 

^7PXSAfl-?"^St«^VUX^g« 1 (Ctb7J-T4 . H 40 
NVUXRfH&SIE 7 tc t tfi^r-T 4 . 

[0045] Tm>wxmtmkm.7\±, wr^o * 7 

1 4^4>ttl^$il4*{5B#ra (F^SJIS!) T4*3flS-f-fc 
So'wc. SfflWISK0St^^V^gAri^2rW-iSrr4 1 
cox°fc *) . *«W{:7-ftttffi4 k»jin:«j5Rit^ 
1 4 ifc*> § ftiW 4 1 OT'£> 4 . 
[0 04 6] 8m>#>AJj~r ZmmkK&tZmJVUxm 

p s ^ten LTfc < a»;8«; wxREttisrc* 4 . 
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1 8 

(32) 

**. FRs „ FRx M^jX^flCOWMX'hh . ±5t ( 3 
* 0), (31). (32) i9<te*£»*. 

(33) 

*x&P x i:S*Sc^^XStiB^S8^<oA7J$^4 
^IBMLTV^SJftfefgvsVUXRP s i: £fl|fB*tti$ 
13 (Br^SJffl) TSJtKU S^rt-XRPxfcSaftfifc 
«/WX*P sJt* (Px/P s ) £i*9^X?8gg 

si 3. nmw±mm^mmm.\ esxmMsmma.\ 
7taj*t-4. 

[0047] iMO^VPX^SSiai 314. M3t?o-y? 
14*^c7)BfgjgWT«c0fi^-rt(3. iM03L£l£Jt#- 

ai 5frt>mt>tix<z,mK>mg.spDtmfemmTi. 

n>ti&wm (spd*t) im>vuxmm 
mmmm 9it>t>mt>tix<& im>> wxm p x t mmm 
n>wx&p s t<7>it& ipx/ps) tx&m& 

(EC) Ax £#tf>4. -T =Sr^*>Buie (5) sSOSWS- 
fi^T^ttiAxSr^ifr. ico^ftfiAxfittW^x 
?iJ5r. MO^^X^-ie^gl 2lcHi^-r4„ iMD^^X 
*1^S1 2(4. ClcO^VkX^JJ: OlDXT-n^^fcfil! 

10, Y«j|g«i^-^$iJfflIgMl lfc^SL, ttXft 
^if«L^x-^€riEIH-4X|fi^-^, Yft^-^ 
zr-riL-riLlgiiii 4. 

[0048] am<*ihB#P^$iJffll^H 1 6tiSW«^X» 

immmmw.9frt 3 tiijjzi\&itm (px/p s > ^ 

tX. Px^PscO^Wl ( 2 9 ) sJKOjSUttff 
V\ Px>Pstf0%^(C«4. ( 2 6 ) 5(toS8££firV\ 

30 4. ^tli«jE^^B2{4. ,rcO{*±B#raTo f f ^fft 

frikttimz, v -4 4 1 m\am 5 ta^^E £ 

cO^MSASrfPx. 4 <fc d taftffi LfcflHTOBRfcUt^* St 
*ttjhB*IB*IW*W-S . X. «A«l«Hiai 7J±JWf ■« 

fuxmmmnm. 9 mt> $ ix4 w ^wtp x 
taswftc^^Rp sjt* ( p x/p s ) tare*,* 
t, (33) xx-TTiZtLZX o^mssmizs^xm 

[0049] JjLhOi r> iz LX . Bf^lS»^. Sc«yN" 
^xaPxfc^Sctt^VUX^P s t<7)itm (Px/P 

s ) ftio'^-c, &mm. ^jhn#ra. ^aissA^j 

[0050] H2J4*fMBiOiS2<0iaBBlBt:ffi*)4y 

-f ^&mspx«co$ijfflig«c7)sgp 7'o 7 ^ a-cft 4 . 11 

z<r>%2cr>mmmx°\&. mm'vuxmzitmim-z 
ith <o iztscm^tuxmwi^m^m^mwtkiam^ 1 s t 

* *: 4 nvpx^co^^ 0 tcs^sscm^ nvpx^ssps 



2004100079861 

»y^^iM^^^wfe^^^^^^j^m^+-^^-«^wiffM 
^ra^Sc*. iHBt^#^fe^fpx#+a^^^f^*iPX, #^#&?F7^T 

^%«jfDx#wffi»f^, wffis^xjfi^itip^ffi^^wjsaciswK* diii^f 

mffi'&Jf (#JE^tb^t#iWmaJ^^ooi6^Moo22S, PftEi). 

iux3i^^M^7c(#%{t#M^s)". "tbwa^7u(tt;^a)"> -ia^E^it 



m i m 



RM: 2274 
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[005 13 flP^ s ^fc&iftfpt/kaftPstoffcb 
Ofc. ^fc&SStm^X^^JHSfci&SgU JlPX 

p x£n-grn>fu> o t. Jpx^scm; vuxwaawt 

[0052] zcr>m2mmmrei±. tkm>wx&covt 
cox-h o » ffi«m i commmmi: m-x-h o . 

ffl. »*«>|B|— Tft*. 014{i<)5.O. 2mm (tf®* 

m) wj^immzm-ox&me ommoMjDx^ 
(SSskd i i ) t,zffiffifr t>®&&ia2L t^^T)^- 

*fly^w^px«EE (v) , flc±«Ha . 

(mm/4)-) , JPX«SE (A) *K4. JPXi©& 

[00531 1 8fflmGL&TtetiU 

I1E7 0V, flcjhlSfgHil 2/x&\ ftt/^liO 
U-^/K JnX«S(£tiOA. ipXjaflEl43. 5mm/tT 

2 0»fc:MS *TtdHlX«BE*<6 0 VfcTF^TT** 

oi* 0 *«S&* £ . Joi**** £ h \,z~ilxximsvvzJ& 
i>ttmLx®«izmt. mmizft±B%gii*&«izm%.tf; 
±mmzM)£.-tz> . mTSMmim i mm/itfrw* t 

S*£±ff . *&6 om*t(i(5'gm<7)JPXtt^l/^;W: 

z<7)m&6^mmw2**-<7>m<?mmx'2>& 
M'pmmtmjMcomnzx siraa^oism^j&ar 

[ 0 0 5 4 ] 0 1 5 (40 1 3 (CiS-Jvty 0 SX 

ojpxL^i^con— t-mtmmm^-jritmx'bh. 

V 4 ^tfM&li <t>0. 2 mm ( faSJElm ) . iiidJPXfeti 
fiUV6 Omm WfSKD 1 1 ) X'hh . ffittUftlXe 
»i5ffl ( 1 0#/SS) . feMO«ffli^SPX«E 

<v) . ^±B$ra (*t») . flifflwafcfcowiw/t/u 
^wrMWzMimsL (mm/») , jpxms 

(A) SrBftr. lPXB#^og»l(ct>t* i '-5-CijiBJ-r'S.. 
[0 0 5 5] t-^l:»tK2 6»g)g^f(i3- 
•i-WMZ^LX^Z. iPX*E{i^4 2V, w±mmn 

%)3. 6 A. MX.&mi±mi . 5mm/K«LTl^ 
h . 2 6 #JS ? T ltft I-J3 2 #$S&B§ if 

T'la^SritV ^it» 4 TC JPX«JE«lt; 5 0V. 

mim2 op.^\ mn'vuxmm2 o k/k jpxm 
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T£> 6 0 #Sfc:«Uir=i — J- ttluco JCDWB WS0» LT v * 

[00 56] 01 6{i<£0. 2mm (WW : W 
-f-V«TO*ffi->T«ff 6 OmmcOSflPX^ (Wit : 

5 mm<r)^/1f/Btt?r« 1 irateHoTjtafllllSrfr 
10 V\ JPX«JE, JPXttSL SPXSSSr^-^ 
LfctOTM. «tt(4JDX^gB#r B T (2*/B«) . 
SW^WCjPXmE (V) s »±B*^ (//#)?:.* 
«<!O«0lttfc:jDX3LK (mm/^) , iPX«gSE (A) 
tf. JPX^rao^^L^^oTlMBJ-rS. JPXX^- 

h urn** 6 <7>«a^ (cs:* or- T&mnumz j: o # 
±B#ra*^2o^#c®«$ix. i^MjEtTjpxm 

gS. JPX&Jg£>-m-e;ft$W£*iT^.g> 0 JpX^JK<7)S 
^(irj— 5 mmgjKOi: ^^T'jffi^. I. . ^cOB$ 
COjPXmE(4^ 3 5V. ^jt^HJil 5 ? 10/xf. SPX« 
20 SE(4^6. 7A. JPX3&Kti*t>2. 6mm/^T'feS. 
n— tiiait«t4*f6^l»«l«c J: 0JPXmff*^4 7 
VWfti T±*«4 ^\ JnXiaMBiittfc:*5 1 • 5 mm/* 
tcffiTU JPXmoS<4^3. 6At=jS^tTV^4. 

^pxKf*. &TSa-~ rffim.mzi3iir$>iBim\Bimtf* 

[0057] 

[»9§tf>3&*2 2(s:^fc:TStm^V^jgCt*f|f?rSinX 

30 ®. s®*jpxma^*t#-r?»::fc*^r#gi;^ , 9. 
©. ipxio^t-tstm^^^n— j-aaisafrSr 

(3>. SV^V^-VSft^J-C'OJPXMS^Ii^lSlXt/i. 

©. 3-^«pwipx^jK*<i^±tfe. 
[0ffi^fS*=5rSiBH] 

[01 1 *^O^J|0iJ^^-rv>f^3Sc«2PXao$iIffl) 
HHOgSPrn •/ ^ 0T* § . 

[02] *mi<mamm*^74*Fi^i£m<7> 

40 MffllSac0^7"n -y 7 MX'fo h. - • - 

[03] faTM$£4Uz£2>&m&<7>&J&ZmW-t&tz#> 

<r>mx-foh. 

[ 04 ] jnx«3EYbt=«f 4 ^m&^mmmx-h & . 

[05] tSiPX!|?9C0««tCctSSt«iPX«0!ttttS-SiB^ 
[06] x^^^'illS^WlPxms. Scm-'NVUxss:. 
[07] miti*±mBbWM'WA&* ^-m\\JMm<r) 
50 [08] w±mffltMx5mnm&zmtt-&fciib<?>m 



2 1 

im9 ] 07 ( a > iz&ift A&TvMik&tmmzm. 
[Hi o 1 07 ( b ) iztnf&cfix'cow±v$mfflmz 
[sin jdi*£« £&maL(v®m*mw-?htz#> 

<7)0T'£>£<, 

[0i2] mtoxa&wzx&jmnmfflzwpm-zfz 

[013]014,015.01 9<F>*:-?%m$:m§ 

Ltzt^ comuxmcom^iX'h h . 
[0 1 4 ] 0 1 3 {z^tm^nnLtz t %<r)t\am%i 

t*±mmn^-?jfemx'h& . 

[015] 01 3(C^-r^^JDlL5tfc#<7)3— Hi 

iM^floxSE, inxmSL S«^vw^s. inx& 

[01 6] 01 7W^KS:jDXt^B$^JPX«E, JnX 

[017] MT.mttcoMz^mx'hz> . 

[018] ^*^SC«JPX«0$IJffll^ac7)SgP7'D -y ? 

0-CfcS. 
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coinxmff. ipxfl;g£. ifcrn^vi-xgL iDX&g. ttjt 

[*3F#<9t&HJ3] 

1 E^NVPX?fc£i£g 

2 ^m«ff^t^s 

3 mmyjis 

4 ^-r^^s 

5 SdlPX^ 

10 7 fidt^vi^^n-mga 

i o xm^-^iEis^a 

1 1 Yiffl^-^igw^a 

12 iMO^Vkxfrie^B 

13 3I0^VU^a[g« 
14 

15 3£9&J£l£5t#K 

16 Sc«*jti^ra$iJ1»^S 
20 1 7 ig*$J»l£« 

1 8 msfi#?iHII]i£ 

20 w$im.jvv*mmmftm.w&3kw. 
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[02] 



[05] 




81 

is 



Cb) 







/x 













[03] 



As 




t : M 

P B » w«A » • t * a 

P h * vr«=A K * t * b 




[114] 



n i » J: a * »* a msL 



A a : Wt«iSStSjSy«SSPD1?4*6^* 
P. 

A * : ¥&BTKT fcfc VJ fl>tfrS£/<;i,* » P * 

A it = A * * A ,/P 8 

-SPD*T* <P */P 







[012] 


p 




Px*- 1 








P» 


— 


FRx-FR 


P «. 




\ , 


1 > 



FR r FRi FR* 
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[118] 









\ 1 


Ip 


»p 


t 




To* 

Terr P ** , 


T OM 
T arr 


N 


f 1 


1 


* n IX- 1> 



I : lie-^f (A) 
Ton : «9l/^^rti (««) 
T 0 rr : HutBfrW «) 

Twtxi* T w0t „, : *tel*Br,T**y<nip«*l*«RR « ) 

: *ttl««T*fc««>*iSailW CA) 
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